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A4   PROGRAM ORGANIZATION 

 

Peabody Midwest Mining, LLC (PMM) has retained McVehil-Monnett Associates, Inc. 

(MMA) to operate an ambient air quality program, collect data, and perform all required data 

reporting to the regulatory agencies.  MMA is responsible for maintaining the official 

approved Quality Assurance Project Plan (QAPP) for the air monitoring program. 

 

The program participants and roles are listed below. 

 

Peabody Midwest Mining, LLC 
Scott McGarvie Sr. Manager of Environmental 
 
Bryce West 
 
Forrest Crowe 
 

 
Director of Environmental Services 
 
Environmental Engineer/Site Operator 

MMA  
William Monnett 
 

Air Program Manager 

Ray Roetman 
 
 

Air Monitoring Project Manager 
(Calibrations, Data Analysis, Reporting) 

James Kuenning  
 

Quality Assurance Manager 
(Performance Audits) 

 
U.S. EPA 
_____________________ _______________________ 
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A5   PROJECT DEFINITION AND BACKGROUND 

 

The requirements for air quality impact analyses and monitoring programs were originally 

established by the 1977 amendments to the Federal Clean Air Act and re-authorized by the 

1990 Clean Air Act amendments.  To comply with the federal and state monitoring 

regulations and guidelines, a successful ambient monitoring program must develop a quality 

assurance program including standard operating procedures.   

 

This Quality Assurance Project Plan (QAPP) describes the ambient air quality monitoring 

program for the PMM Bear Run Mine near the town of Carlisle in southwestern Indiana.  

This monitoring and quality assurance plan outlines the methods and requirements for the air 

quality monitoring data collection program. 

 

The ambient monitoring program will collect four months of aerometric monitoring data that 

meet U.S. Environmental Protection Agency (U.S. EPA) quality requirements for data 

completeness, accuracy, and validity.  The objective is a data recovery rate of at least 75% 

for air quality data and at least 90% for meteorological data. 

 
The monitoring sites were selected for the reasons listed in the Dust Monitoring Plan, which 

has been reviewed and approved by U.S. EPA Region V. 
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A6   PROJECT/TASK DESCRIPTION 
 

The following monitoring systems will operate under the Dust Monitoring Plan. 

 

Particulate: PM10 concentrations will be continuously monitored using federal 

equivalent method (FEM) Beta Attenuation Monitors (BAMs) and a 

federal reference method (FRM) high-volume air sampler, both operated 

in accordance with U.S. EPA protocols (40 CFR Part 50) to yield daily 

concentration averages (midnight-to-midnight local standard time). 

 

Meteorological: Horizontal wind speed, wind direction, temperature, barometric pressure, 

and precipitation will be continuously monitored to yield 15-minute 

averages and totals of these parameters.  The data will be processed into 

hourly averages and totals in the data management office.  Data collection 

and processing will be in accordance with the Quality Assurance 

Handbook for Air Pollution Measurement Systems, Volume IV, Version 

2.0 (Final) US Environmental Protection Agency, EPA-454/B-08-002, 

March 2008 and the Meteorological Monitoring Guidance for Regulatory 

Modeling Applications, U.S. Environmental Protection Agency, EPA-

454/R-99-005, February 2000.  Where there is an inconsistency between 

the two documents that is not clarified in the QAPP, the newer guidance 

document will be used.   

    

A6.1  Description of Work 

The work to be performed for this program has been divided into five tasks, as detailed 
below. 
 
1)  Monitoring Equipment Selection and Procurement – MMA has selected and procured 

all instrumentation and support systems.  Table A6-1 details the monitoring and 

support equipment used for the project.  Prior to field deployment, MMA will test the 

meteorological and data acquisition instrumentation at its office.  At the completion 

of testing, MMA will prepare the instrumentation for safe transport to the site for 
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installation.  The monitoring systems will then be calibrated on site.  The 

instrumentation may be run for several days to ensure they operate properly prior to 

the commencement of formal data collection.   

 

Table A6-1:  Project Instrumentation and Support Systems 

Monitoring Parameters  
& Support Systems Make Model Sample  

Height 

Wind Speed RM Young 05305 Wind Monitor-AQ 10 meters 

Wind Direction RM Young 05305 Wind Monitor-AQ 10 meters 

Ambient Temperature RM Young 41342VC 2 meters 

Precipitation RM Young 52022 ~1 meter 

Barometric Pressure RM Young 61302V ~1.5 meters 

PM10 Met One BAM-1020  2 meters 

PM10 Tisch TE-6070DV-TP 2 meters 

Data Acquisition System 
(Data Logger) Campbell Scientific CR1000 N/A 

Cellular Digital Modem  To be determined To be determined N/A 

Shelter, climate controlled Shelter One BX902B N/A 

 

 

2) Monitoring Site Selection – MMA worked with U.S. EPA Region V and Bear Run 

personnel to select appropriate monitoring sites that met U.S. EPA guidelines.   

 

3) Monitoring Site Installation – Project personnel and MMA will arrange with local 

utilities to provide electrical power and cell phone service to the monitoring sites.  

MMA will install the monitoring instrumentation at the locations approved by U.S. 

EPA Region V in accordance with U.S. EPA guidelines and manufacturer’s 

specifications.  The systems will then be calibrated and checked for proper operation.  

The site operator will be trained by MMA to complete site and monthly flow checks.
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4) Quality System – MMA prepared comprehensive quality assurance and quality 

control (QA/QC) documentation, including standard operating procedures (SOPs), 

forms, and the project specific Quality Assurance Project Plan (QAPP) that follows 

U.S. EPA guidelines.  The QAPP is the primary reference for all site operations, 

QA/QC, and data processing.  Project-specific SOPs and forms are provided in 

Appendix A.  U.S. EPA guidance documents are listed in the Program References 

section. 

 

5) Routine Operations – Site checks will be performed by the site operator weekly or 

every other week depending on the site.  Flow checks of the particulate monitors will 

be completed monthly.  FRM sampler field blanks will be collected monthly.  MMA 

will download and review data from the monitoring stations at least three times a 

week, provide technical support to the site operator, initiate corrective actions to 

address any identified inconsistency, and perform any required remedial maintenance 

on all program monitoring instrumentation and support equipment.  MMA will also 

perform maintenance and calibration visits as described in the QAPP.  Data 

management follows procedures listed in the QAPP.  All raw and validated data will 

be archived in a project-specific database on MMA’s server and backed up for 

security.  MMA will also prepare monthly data reports.   

 

A6.2  Project Measurements 

A summary table listing the parameters that will be monitored at the Bear Run air quality 

monitoring station is presented in Table A6-2 below. 

 

A6.3  Assessment Requirements 

Meteorological data and FEM particulate data collected by the BAMs will be downloaded 

and reviewed at least three times a week.  FRM samples will be collected on a one-in-six day 

frequency following the U.S. EPA National Ambient Particulate Monitoring Schedule.  This 

schedule is presented in Appendix B.  The site operator will complete site checks at least 

weekly or every other week depending on the site.  On a monthly basis, the site operator will 
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complete monthly flow checks of the particulate monitors.  Meteorological instrumentation 

and particulate samplers will be calibrated at the start of the monitoring program.  An MMA 

air monitoring specialist will travel to the site near the midpoint of the four-month sampling 

program to complete maintenance and calibration of the FRM particulate monitor.   

 

Table A6-2:  Bear Run Monitoring Project Sampling Specifications 

Parameter Units and Range Sampling Frequency 

Wind Speed 0 - 90 mph 1 second 

Wind Direction 0 - 360° 1 second 

Ambient Temperature (at 2 Meters) -50 to +50°C 1 second 

Precipitation >2 inches per hour 1 second 

Barometric Pressure 500 - 1100 hPa 1 second 

Particulate Matter with an Aerodynamic 
Diameter of 10 Microns (µ) or Less (PM10) by 
FEM 

0 - 1.000 mg/m3 Continuous (measurement 
cycle is 50 minutes) 

Particulate Matter with an Aerodynamic 
Diameter of 10 Microns (µ) or Less (PM10) by 
FRM 

0 - 300+ µg/std. m3 
Integrated 24-hour sample, 
midnight-to-midnight every 
6th day 

 
 
Performance audits of the PM10 samplers will be completed within 15 days of project startup, 

near the midpoint of the four-month sampling program, and within 15 days of project 

shutdown.  Performance audits of the meteorological instrumentation will be completed 

within 15 days of project startup and within 15 days of project shutdown.  (Note:  Typically, 

the particulate sampler and monitors are audited quarterly and the meteorological sensors 

audited every six months.)  A formal audit report will be produced after each performance 

audit. 

 

Any monitoring inconsistency will initiate immediate corrective action.  The problem will be 

assessed and possible solutions identified.  Some issues can be resolved by the site operator 

while others may require an emergency visit by an MMA air monitoring specialist. 
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A6.4  Schedule 

The Bear Creek air quality monitoring schedule is presented below. 

 

Table A6-3:  Bear Run Monitoring Program Schedule 

Task Description Date/Frequency Comments 

Development of Monitoring Plan SOPs 
and QA/QC 

May 2012 Submit to U.S. EPA by June 1, 2012 

   
Procurement, Testing & Assembly May - June 2012  
   
Installation, Startup, Initial Calibrations & 
Training 

Early June 2012 Includes training of on-site operator 

   
Initiation of Monitoring By June 15, 2012 Begin data collection 
   

June - October, 
2012 
 
 
 
 

Calibrations: 
    PM10 Samplers- At startup and 
          midpoint of sampling program 
    Meteorological Instrumentation –  
         At startup 

3x/Week Data download & review 
By August 5, 
2012 

First monthly data report  

Operations & Maintenance 

Monthly Flow checks of PM10 samplers 
FRM sampler field blank 

Quality Assurance By June 30, 2012 Start up performance audits 

 Program 
midpoint PM10 performance audits 

 Within 15 days of 
shutdown Shutdown audits 
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A6.5  Reporting Requirements 

The project reports are summarized in Table A6-4 below. 

 

Table A6-4:  Bear Run Monitoring Program Reports 

 

Note:  Due to the nature and anticipated length of the sampling program, a technical system 

audit and report are not applicable and will not be completed. 

 

 

Reports Frequency Content Responsible 
Position/Individual Distribution 

Performance Audit 
Reports 

At startup, 
program 

midpoint, and 
program 

shutdown 

Accuracy 
Assessment 
Summary 

James Kuenning 
QA Manager 

See Section A3, 
Distribution List 

Data Reports  Monthly 

Summary tables of 
data collected, 
calibration and 
audit results, 
precision data 

Ray Roetman 
Air Monitoring Project 
Manager 

See Section A3, 
Distribution List 
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A7   QUALITY OBJECTIVES AND CRITERIA FOR MONITORING DATA  

 

A7.1  Data Quality Objectives 

As stated in the Quality Assurance Handbook for Air Pollution Measurement Systems, 

Volume IV, Version 2.0 (Final) US Environmental Protection Agency, EPA-454/B-08-002, 

March 2008, the data recovery objective for meteorological parameters is 90 percent (%).  

Consistent with the guidance presented in the Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume II, US Environmental Protection Agency, EPA-454/B-08-003 

data completeness will be 75% for particulate sample collection. 

 

A7.2  Criteria for Measurement Data 

Meteorological monitoring accuracy and resolution parameters will be consistent with 

Meteorological Monitoring Guidance for Regulatory Modeling Applications, US 

Environmental Protection Agency, EPA-454/R-99-005, February 2000 and the Quality 

Assurance Handbook for Air Pollution Measurement Systems, Volume IV, Version 2.0 

(Final) US Environmental Protection Agency, EPA-454/B-08-002, March 2008. 

 

Measurement quality objectives, accuracy, and resolution parameters for particulate 

monitoring will be consistent with Volume 2.11 of the Quality Assurance Handbook for Air 

Pollution Measurement Systems and the Quality Assurance Handbook for Air Pollution 

Measurement Systems, Volume II, US Environmental Protection Agency, EPA-454/B-08-003, 

December 2008. 

 

A7.2.1  Measured Parameters 

Each parameter will have specific measurement performance criteria.  These requirements 

are summarized in Table A7-1. 

 

A7.2.2  Data Collection System 

The particulate monitors have an internal data logger that captures concentration and 

operation status information.  Data and information on the particulate monitor’s internal data 
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logger will be downloaded using a cellular modem, cellular telephone, and supporting 

software.  

 

All meteorological data will be captured on-site by a data acquisition system (DAS).  The 

project-specific meteorological DAS will consist of a data logger, cellular modem, cellular 

telephone, and supporting software.  The DAS will provide a remote link to the site for data 

and documentation collection and operational status assessment. 

 

Table A7-1:  Measurement Quality Objectives and Performance Requirements  

Parameter  Make Model Specified 
Accuracy 

EPA Required 
Accuracy 

EPA 
Required 

Resolution 

Quarterly 
Data 

Completeness

Wind Speed RM Young 05305 Wind 
Monitor-AQ ±0.2 m/s ±(0.2 m/s + 5% 

 of observed) 0.1 m/s 90% 

Wind Direction RM Young 05305 Wind 
Monitor-AQ ±3° ±5° 1.0° 90% 

Ambient 
Temperature RM Young 41342VC ±0.3°C ±0.5°C 0.1°C 90% 

Precipitation RM Young 52022 

2% up to 25 
mm/hr, 3% 
up to 50 
mm/hr 

±10% of 
observed or ±0.5 
mm 

0.3 mm 90% 

Barometric 
Pressure RM Young 61302V 

0.03 kPa  
(-40 to 
+60°C) 

±0.3 kPa 0.05 kPa 90% 

PM10 FEM Met One BAM-1020 ±2 µg/m3 
(24 hours) ±10% 1 µg/m3 75% 

PM10 FRM Tisch TE-6070DV-
TP 

±2 µg/m3  
(24 hours) ±10% 1 µg/m3 75% 
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A7.3  Data Quality Indicators 

A7.3.1  Continuous Particulate Monitors 

Precision:  Flow checks of the PM10 sampler and monitors will be completed monthly.  

Precision is measured indirectly by assessing how the flow rate indicated by the monitor 

compares to the flow rate measured by a certified flow rate measurement device. 

 

Accuracy:  The accuracy of particulate monitors is determined by performance audits.  

Performance audits will be completed in accordance with Procedure P9002BR contained in 

Appendix A.  Instrument specific accuracies are listed in Table A7-1. 

 

A7.3.2  Meteorological Sensors 

Precision:  Measuring the precision of meteorological sensors is not applicable, as this data 

quality indicator is not required to be assessed by U.S. EPA. 

 

Accuracy:  The accuracy of meteorological sensors is determined by performance audits.  

Performance audits will be completed in accordance with Procedure P9002BR contained in 

Appendix A.  Instrument specific accuracies are listed in Table A7-1. 
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A8   SPECIAL TRAINING REQUIREMENTS AND CERTIFICATIONS 

 

The site operators will be trained by the air monitoring contractor in the day-to-day operation 

of the monitoring stations.  Proper in-house training is assured by using trainers who are 

knowledgeable and experienced in ambient air quality monitoring.  Documentation used for 

training includes the project-specific QAPP and instrument manuals.  The training will be in-

house, so no certification is available.  Site operator tasks include 

• site checks, 

• routine maintenance of the PM10 FEM and FRM instruments, 

• flow checks of the PM10 FEM and FRM instruments, and 

• collection of field blanks for the PM10 FRM instrument. 

 

Data analysts are trained by the data manager or a designated alternate.  Data analysts are 

trained to use in-house computer programs to process data into report format.  Data analysts 

are also trained to complete QC checks of the raw and processed data.  Professional 

certifications for data analysts are not required. 

 

Air monitoring contractor staff working on-site for the project are experienced in ambient air 

monitoring systems.  These staff members have training in CPR, first aid, and fall protection.  

The certifications are kept current, and the documentation is stored in the air monitoring 

contractor’s personnel files.  All personnel must annually complete the PMM site-specific 

safety training. 
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A9   DOCUMENTS AND RECORDS 

 

The following reports will be prepared over the program duration. 

 

Table A9-1:  Program Reports 

Monthly Data 
Reports 

Emailed to U.S. EPA  within 21 days of the end of the monitoring 
month 

Performance Audit 
Reports At startup, program midpoint, and program shutdown 

 

A monthly data report will be available for submission to U.S. EPA Region V within 21 days 

of the end of the monitoring month.  The reports will be submitted via electronic media in 

Adobe Reader (PDF) format.   

 

The monthly data report will include a narrative summary of the pertinent aspects of 

monitoring operations and the air quality data collected during the monitoring month, as well 

as the following: 

 1. A listing of all individual hourly meteorological data values. 

  2. A listing of the daily average PM10 concentrations for the period midnight-to-

midnight local standard time, as per 40 CFR 58.13(d). 

  3. Monthly mean statistics for wind speed, temperature, and barometric pressure 

data. 

 4. The first and second highest 24-hour concentrations for PM10. 

 5. Documentation of the PM10 sampler calibrations completed during the month, 

including the current Certificate of Calibration for the flow rate certification device 

used. 

 6. A summary of data collection efficiency rates (completeness) for each parameter 

and a discussion of any missing data with resulting corrective actions taken. 

  7. A summary of audit results for all parameters.  
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Validated data will be submitted to U.S. EPA Region V via electronic media in MS Excel or 

ASCII format.  Hourly data values for each meteorological parameter and 24-hour (midnight-

to-midnight local standard time) average PM10 concentrations will be included in the 

electronic monthly report.   

 

All hardcopy records, digital data, and other project related monitoring documents will reside 

at the MMA office in Englewood, Colorado for a minimum of two years.  PM10 filter 

samples will be retained for two years beyond the sampling date. 
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B     DATA GENERATION AND ACQUISITION 

 

B1   SAMPLING PROCESS  

 

The purpose of the air quality monitoring program is to address the U.S. EPA Region V 

Section 114(a) request of November 2011.  Air quality and meteorological data will be 

collected at the sampling location in the project area depicted in Figure A5-1. 

 

Continuous PM10 will be measured with Met One Model 1020, AC-powered beta attenuation 

monitors (BAMs) that are U.S. EPA certified as an equivalent measurement for PM10.  A 

collocated FRM ambient particulate sampler at the southeast downwind site (Site #1) will 

collect PM10 samples on a 24-hour integrated basis from midnight to midnight local standard 

time every sixth day on the U.S. EPA National Ambient Particulate Monitoring Schedule, 

which is provided in Appendix B.  The BAMs collect hourly average concentration data from 

which 24-hour average concentrations will be calculated for the period from midnight to 

midnight Central Standard Time (CST).  Inlets for the BAM and FRM samplers will be 

located approximately two meters above ground level. 

 

The meteorological parameters of horizontal wind speed and wind direction will be measured 

continuously at the ten-meter level on an open-lattice meteorological tower.  Temperature 

will be measured continuously at the two-meter level of the tower.  The temperature sensor 

will be housed in a fan-aspirated radiation shield.  The barometric pressure sensor will be 

located in the data logger enclosure.  A precipitation gauge will be installed with the inlet at 

approximately one meter above ground level. 

 

RM Young (wind speed, wind direction, temperature, barometric pressure, and precipitation) 

and Campbell Scientific, Inc. (data logger) manufacture the meteorological instruments.  All 

of the sensors meet PSD requirements.  Each instrument produces a signal that is fed to the 

data acquisition system, digitized, converted to engineering units, and stored in electronic 

memory.   
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The meteorological tower and air monitors will be located where the effects of obstructions, 

such as trees, buildings, etc., are minimized.  

 

The southernmost site (#1) is located just off SR159 on an abandoned lot now owned by 

PMM.  As referenced on the attached map, this proposed monitoring site is immediately 

adjacent to several homes.  One such residence is approximately 100 feet north of the 

selected monitoring site.  This site is 1300 feet southeast of the active pit and represents the 

closest practical location to those mining operations.  Both an FEM monitor and an FRM 

sampler will be located at this site. 

 
The location selected for Site #2 is roughly 2500 feet northeast of the active pit.  This 

location is very well suited to measure concentrations from the strong southerly and 

southwesterly wind components shown in the Lawrenceville wind rose. 

 
An upwind site (#3) is located on property controlled by PMM that sits approximately four 

miles west-northwest of the active pit.  This site is well exposed to characterize background 

concentrations upwind of the PMM property.  It also offers an excellent location for the 

requisite 10-meter meteorological tower. 

 

U.S. EPA Region V staff approved the locations of the monitoring sites in a conference call 

with PMM on April 23, 2012. 

 

Photographs from the sites looking toward the four cardinal directions are shown in Figures 

B1-1 through B1-3. 
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Looking North           Looking South 

    
 

Looking East           Looking West 

    
 
Figure B1-1:  Air Station 1 - Looking Away from the Site in Each of the Four Cardinal Directions 
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    Looking North           Looking South 

     
 

    Looking East           Looking West 

     
 

Figure B1-2:  Air Station 2 - Looking Away from the Site in Each of the Four Cardinal Directions 
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    Looking North           Looking South 

     
 
    Looking East           Looking West 

    
 

Figure B1-3:  Air Station 3 – Looking Away from the Site in Each of the Four Cardinal Directions 



 
 

McVehil-Monnett Associates, Inc. 26 Bear Run Air Monitoring QAPP 
June 1, 2012 Draft  B. Data Generation and Acquisition 

B2 SAMPLING AND REFERENCE METHODS 

 

The sampling method for each parameter is summarized below. 

 

Table B2-1:  Sampling Methods 

Measured Parameter Measurement Method 

Wind Speed AC sine wave with a frequency proportional 
to wind speed 

Wind Direction Precision wire-wound potentiometer 
Ambient Temperature 1000 ohm platinum RTD 
Precipitation Tipping bucket 
Barometric Pressure Solid-state transducer electronic sensor 
PM10 FEM Beta attenuation 
PM10 FRM Gravimetric analysis 

. 
 

The reference method for each parameter is listed below. 

Table B2-2:  Reference Methods 

Parameter Manufacturer Model Reference Method EPA Required Accuracy

Wind Speed RM Young 05305 AQ NA 
±(0.2 m/s +5% of 
observed) 

Wind Direction RM Young 05305 AQ NA ±5° 

Ambient Temperature RM Young 41342VC NA ±0.5°C 

Precipitation  RM Young 52022 NA ±10% of observed or 
±0.5 mm 

Barometric Pressure RM Young 61302V NA ±0.3 kPa 

PM10 FEM Met One BAM-
1020 EPQM-0798-122 ±10% (flow) 

PM10 FRM Tisch 
TE-
6070DV-
TP 

RFPS-0202-141 ±10% (flow) 
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B3   SAMPLE HANDLING AND CUSTODY 
 

Sample Handling 

Sample collection procedures for PM10 samples are provided in the standard operating 

procedure (SOP) titled “PM10 Particulate Sampler Operation and Particulate Collection 

Procedure (for Tisch Volumetric-Flow-Controlled Samplers)” provided in Appendix A.   

 

One PM10 field blank will be collected per month for the FRM sampler.  Field blanks are 

collected to determine the extent of any changes in filter weight due to filter handling or 

shipment procedures.  The field blank procedure is detailed in the SOP listed above.  

 

Chain-of-Custody Procedures 

A Chain-of-Custody (COC) record will be completed for all PM10 sample shipments.  The COC 

form will be initiated by the field technician collecting the data and included with each shipment 

to the laboratory.  The form identifies the sample collection date, the name and signature of the 

field technician, and the date of sample shipment.  The sample (filter) number will be listed on 

the COC form.  Once the samples are received by the laboratory, the COC form will be signed 

and dated.  The COC form will be signed by all personnel handling the samples in order to trace 

a sequence of events.  Shipping company air bills may be attached to the COC to provide further 

information on the sequence of events.  An example COC form is provided in Appendix A. 

 

Samples will be shipped from Bear Run to the laboratory via a delivery service using a tracking 

number. 

 

Sample Preservation Methods and Maximum Holding Times 

Each PM10 filter will be folded in half, placed in a file folder, and enclosed in a re-sealable 

plastic bag.  The filters, a Sample Data Sheet for each filter, and a COC form will be shipped 

in a rigid cardboard box to maintain the integrity of the filter samples.   
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Laboratory filter handling procedures are provided in Appendix A.  After gravimetric 

analysis, particulate filters will be kept for a minimum of two years at the office of PMM or 

their air monitoring contractor. 

 

Sample preservation and holding times are not applicable for any other parameters measured 

for this project. 
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B4   ANALYTICAL METHODS 

 

This section refers to the analytical methods required for the gravimetric analysis of 

particulate filters.  The SOPs for the air monitoring laboratory are provided in Appendix A. 

 

Gravimetric analysis of FRM PM10 filters will be performed by qualified laboratory 

personnel.  Quality assurance analysis will be performed by a qualified laboratory employee 

different from the person who performed the primary analysis.  Laboratory turn-around time 

for PM10 filter analysis is two weeks after receipt. 

 

The laboratory equipment used for PM10 analysis for this project is listed below. 

 

Table B4-1:  Laboratory Equipment for PM10 Analysis 

Equipment Model Serial Number 

Sartorius Balance LA130SF 22514149 

Dickson Hygrothermograph THDX 8254370 

Filter Desiccation Chamber NA NA 

Bemis Water Wick Humidifier 6974 NA 
 

The balance is serviced and calibrated annually by an independent company using weight sets 

traceable to the National Institute for Standards and Technology (NIST).  The Dickson 

hygrothermograph temperature and relative humidity sensors are certified every six months 

using standards traceable to NIST. 

 

One FRM PM10 sampler field blank per month will be analyzed by the laboratory.  A field blank 

filter is handled exactly the same as a true sample, except that no air is drawn through the filter.   

 

As stated in the Laboratory Procedures for Gravimetric Analysis and Handling of Air 

Monitoring Particulate Filters (Appendix A), accuracy of the balance is verified whenever a 

set of samples is weighed.  Two ASTM-1 (formerly named “class S”) standard weights 

covering the weight range normally encountered in weighing filters are to be used in 
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establishing accuracy.  If one or more of the standard weights cannot be measured within 

0.0005 grams of its stated value, the balance will be recalibrated.  The manufacturer or their 

qualified representative will perform the calibration and subsequent adjustments.  In addition, 

the balance was calibrated when first purchased, yearly thereafter, and at any time it has been 

moved or subjected to rough handling.  Results of all balance checks and calibrations are 

stored at the laboratory.  The method detection limit is 0.1 milligrams (mg) per filter.   
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B5   QUALITY CONTROL REQUIREMENTS 

 

Particulate Monitors 

The continuous particulate monitors will be acceptance tested prior to sample collection.  

Subsequent to installation, monitors will be calibrated using a calibration device with a NIST-

traceable certification.  Calibration of the monitor’s flow establishes the traceability of the 

field measurement to a primary standard.  Calibrations of the monitors will be conducted 

according to an established schedule in order to maintain the viability of the data.  

Calibrations will occur at project startup, near the midpoint of the four-month sampling 

program, and after maintenance or repair of the flow control device.  Calibrations of the PM10 

monitors will be completed if the measured flow deviates by ±7 percent from the audit value 

(as per U.S. EPA Quality Assurance Handbook, Volume II Part II, 2.11.2.0).  Detailed 

calibration procedures for these monitors are provided in Appendix A.  The flow rate, 

temperature, and barometric pressure for the BAM FEM monitors will be checked monthly 

using a calibration device with a NIST-traceable certification. 

 

Meteorological Sensors 

The meteorological sensors are factory calibrated.  Upon receipt, the sensors will be 

acceptance tested and calibrated in the MMA office prior to field installation.  Subsequent to 

installation, the meteorological sensors will be calibrated using standards with current NIST-

traceable certifications, where applicable.  Calibrations of the meteorological sensors are 

conducted according to an established schedule in order to maintain the viability of the data.  

Calibrations will occur at the start of the monitoring program and after maintenance, repair, or 

an unsatisfactory audit result.  Detailed procedures and forms for meteorological sensor 

calibrations are provided in Appendix A. 

 

Site checks, which include assessment of the particulate monitors and meteorological sensors, 

will be completed every week to two weeks depending on the site.  Particulate data, 

meteorological data, and diagnostic information retrieved from the site will be inspected three 

times a week by a data analyst in the MMA office. 
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B6   INSTRUMENT/EQUIPMENT TESTING, INSPECTION, AND MAINTENANCE 

 

B6.1  Inspection and Acceptance Testing 

Upon receipt of the monitoring instrumentation and equipment, acceptance testing will be 

performed.  The shipping boxes will be inspected for damage.  The box contents will be 

compared to the packing slip to ensure that the equipment list is complete and all parts are 

undamaged.  When possible, instrumentation will be acceptance tested by performing an 

initial calibration at the MMA office on each instrument or sensor.  If the instruments cannot 

be calibrated properly, the instrumentation manufacturer is contacted to identify and repair the 

problem.  The acceptance testing procedures are documented on the appropriate calibration 

forms (see Appendix A). 

 

B6.2  Preventive and Corrective Maintenance 

Preventive maintenance is a prescribed set of routinely scheduled procedures to ensure the 

proper operation of equipment and instrumentation.  Specific maintenance and inspection 

procedures are provided in the various instrument instruction and operational manuals.  The 

procedures and schedule for preventive maintenance recommended by the manufacturers are 

followed for this monitoring program.  Prior to preventive maintenance, an “as-found” 

calibration will be completed, if possible.  Preventive maintenance and corrective work will 

be completed and noted on the calibration form.  An “as-left” calibration will be completed 

immediately subsequent to any preventive maintenance or repair. 

 

A summary of spare parts for each monitoring instrument is provided in the table below.   

 

Table B6-1:  Spare Parts Inventory 

Instrument Spare Parts 

Wind Speed Sensor Bearings, propeller 

Wind Direction Sensor Bearings, potentiometer 

PM10 FEM Monitors Pump, o-rings, filter tape 

PM10 FRM Sampler Motor brushes, silicone spray 
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As the monitoring program is anticipated to last four months, maintenance of the 

meteorological sensors is not anticipated.   

 

Filter tape will be replaced approximately every six weeks on the BAMs.  Motor brushes on 

the FRM PM10 sampler will be replaced near the midpoint of the four-month sampling 

program.  The FRM sampler and BAM PM10 inlets will be cleaned at least once every three 

months.  As the monitoring program is anticipated to last four months, other maintenance on 

the particulate samplers is not anticipated. 
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B7   INSTRUMENT CALIBRATION AND FREQUENCY 

 
Calibration procedures are performed to assure the quality of the data generated from the 

monitoring systems and the support instrumentation.  There are two types of calibration 

procedures: unadjusted and adjusted.  The unadjusted calibration is a benchmark for the 

quality of the preceding data.  (Note: An unadjusted calibration may not be possible if the 

monitoring system has failed and is non-operational.)  If any adjustments and/or repairs were 

made, an adjusted calibration, which becomes a benchmark for the quality of future data, must 

be successfully performed prior to resuming data collection.  Calibration procedures to be 

followed and forms to be used are included in Appendix A. 

 

Calibration Frequency 

The initial calibration of the particulate monitors, meteorological sensors, and data logger will 

be performed on site, prior to initiating data collection.  Subsequent calibrations of each 

particulate monitor will be near the midpoint of the four-month sampling program and after 

maintenance or repair of the flow control device.  Additional calibrations of each 

meteorological sensor will be completed after any maintenance or adjustment.   

 

Certification of Calibration Standards and Certification Records 

Test instrumentation used to calibrate the particulate monitors and meteorological sensors are 

certified yearly using standards traceable to the National Institute of Standards & Technology 

(NIST) where possible (Table B7-1).  Original certification documents are kept in the office 

files of the air monitoring contractor. 
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Table B7-1:  Specified Calibration Standards 

Parameters Calibration Standard 
PM10 FEM Monitors deltaCal (for flow, BP, and temperature) 
PM10 FRM Sampler Variable orifice or HiVolCal  
Wind Speed Anemometer drive and/or synchronous motors 
Wind Direction Precision compass 
Ambient Temperature Digital thermometer 
Precipitation Class A pipette 

Barometric Pressure Certified altimeter or hand-held barometric 
pressure sensor 
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B8   INSPECTION/ACCEPTANCE OF SUPPLIES AND CONSUMABLES  

 

For the particulate monitors and meteorological sensors, spare parts (see Table B6-1) will be 

purchased from the manufacturer of the instrumentation.  Generic spare parts typically are not 

accepted.  The spare parts will be inspected for shipping damage upon receipt.  Maintenance 

items and replacement parts will be kept primarily on site.  Some items may be kept at the air 

contractor’s office.  If necessary, other parts will be ordered directly from the instrument 

manufacturer using overnight shipping to minimize down time.  

 

Since instrument calibrations are required following the installation of any spare parts, the use 

of any spare parts will be documented on the calibration form.  The air monitoring data 

manager or their designee will be responsible for the acquisition and installation of spare 

parts. 

 

For the continuous particulate samplers, the main consumable is filter tape.  Each roll of filter 

tape lasts approximately six weeks.  A five-month supply of filter tape was purchased with the 

instruments.  The rolls of filter tape will be stored on site. 

 

Meteorological consumables are not expected to be needed during this monitoring program; 

typically, bearings in wind sensors are replaced yearly and potentiometers in wind direction 

sensors are replaced every two to three years.  An inventory of bearings and potentiometers is 

maintained at the air contractor’s office.  
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B9   NON-DIRECT MEASUREMENTS  

 

This section does not pertain to this project as all particulate and meteorological 

measurements are direct. 



 
 

McVehil-Monnett Associates, Inc. 38 Bear Run Air Monitoring QAPP 
June 1, 2012 Draft  B. Data Generation and Acquisition 

B10   DATA MANAGEMENT 

 

Data Management Process 

The project meteorological data logger will be automatically polled daily by a computer at the 

air monitoring contractor’s office.  The internal data logger for each BAM will be polled 

manually or automatically at least three times per week by the air monitoring contractor’s 

office.  Data collected by the data logger since the previous download will then be transferred 

to the computer.  The raw data files will be electronically stored in a file directory as raw data.   

 

The particulate and meteorological data will be reviewed three times per week to determine if 

the data is representative and complete.  The findings will be noted on the appropriate 

Monthly Data Review Logs, which are presented in Appendix A. 

 

The data will then be processed by computer using a combination of in-house and commercial 

software programs.  Data for each parameter will be processed appropriately (e.g., averaged, 

totaled, etc.).  During processing, data for each parameter will be screened to see if the values 

are within the acceptable ranges.  The screening criteria for meteorological data are based on 

Table 8-4 of EPA’s Meteorological Monitoring Guidance for Regulatory Modeling 

Applications. 

 

Data will be edited to note calibrations, audits, and missing data, as necessary.  The data will 

then be reviewed by an individual different than the one who processed the data.  The data 

and processing steps are documented using a Meteorological Data Processing Log form. 

 

Problems noted by the reviewer of the raw data, values noted by the computer processing 

program as being outside the acceptable ranges, and issues noted by the data reviewer will be 

investigated immediately and the appropriate corrective action taken (e.g., instrumentation 

repaired, data flagged or invalidated, etc.).  The air quality data manager will be consulted as 

necessary. 
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Data Storage 

Once all reviews have been completed and all data issues resolved, data will then be reported 

and available for use in modeling.  Electronic and hard copies of the data will be stored in the 

office of the air monitoring contractor.  Electronic data will be backed up and stored at a 

location away from the office. 

 

Data Handling Equipment and Procedures 

The particulate and meteorological data will be collected, processed, and stored on a personal 

computer.  Data storage media may include CD, DVD, compact flash memory card, 

removable hard drive, or other current or future storage devices.  All site and air contractor 

computers have installed Windows 2000 or higher, which is adequate for the data handling 

needs of this project. 

 

Meteorological data will be processed using a combination of in-house and commercial 

software. 
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C     ASSESSMENT AND OVERSIGHT 

 

This section describes the activities to assess the operational and data quality aspects of the air 

and meteorological monitoring program. 

 

C1   ASSESSMENTS AND RESPONSE ACTIONS 

 

C1.1  Routine Office Assessments 

System operation, data quality, and data completeness will be assessed three times per week 

when the particulate and meteorological data are reviewed for representativeness and 

completeness.  Assessment of the data will occur during data processing where each data 

value is screened to see if the values are within the acceptable ranges. 

 

C1.2  Site Visits 

The monitoring sites will be visited every week to two weeks, depending on the site.  Site 

checks will be completed during each site visit.  Flow rate, temperature, and barometric 

pressure will be checked monthly on each BAM. 

 

C1.3  Instrument Calibrations 

The initial field calibration of the particulate monitors, meteorological sensors, and data 

logger will be performed prior to the initiation of data collection.  Subsequent calibrations of 

each particulate monitor will be completed near the midpoint of the four-month sampling 

program and after any maintenance or adjustment.  Additional calibrations of each 

meteorological sensor will be completed after any maintenance or adjustment.   

 

C1.4  Independent Performance Audits 

An independent performance audit provides the monitoring program with a measure of 

quality assurance in that the personnel, instrumentation, equipment, and technical standards 

used to conduct the audit are independent of normal operations.  The performance audits will 

be conducted in accordance with the following procedures that were developed using 

information contained in the Quality Assurance Handbook for Air Pollution Measurement 
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Systems, Volumes I, II, and IV.  All performance audits will be performed using testing 

equipment with calibrations traceable to NIST where possible. 

 

Independent performance audits will be conducted within 15 days of project startup and 

within 15 days of project shutdown.  During the project, particulate monitors will also be 

audited near the midpoint of the four-month sampling program.  The QA audit manager will 

conduct the independent performance audits (see Figure A4-1, Organization Chart).  The 

audit report will be submitted to U.S. EPA within 21 days of completion of the performance 

audits.  Performance audit SOPs and forms for each parameter are provided in Appendix A.  
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C2   REPORTS TO MANAGEMENT 

 

Project reports consist of monthly data reports and performance audit reports.  These reports 

will be submitted electronically in PDF format.  Validated data will be submitted 

electronically in MS Excel or ASCII format. 

 

Table C2-1:  Bear Run Monitoring Program Reports to Management 

 

 

Reports Frequency Content Responsible 
Position/Individual Distribution 

Performance 
Audit Reports 

At startup, 
program 

midpoint, and 
program 

shutdown 

Accuracy 
Assessment 
Summary 

James Kuenning 
QA Manager 

See Section A3, 
Distribution List 

Data Reports  Monthly 

Summary tables of 
data collected., 
calibration and 
audit results, 
precision data 

Ray Roetman 
Air Monitoring Project 
Manager 

See Section A3, 
Distribution List 
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D     DATA VALIDATION AND USABILITY  

 

D1   DATA REVIEW AND VALIDATION 
 

Data validation will follow U.S. EPA protocols.  The data review and validation process is 

summarized below. 

 

Downloaded particulate and meteorological data will be reviewed approximately three times 

per week.  The review will be documented in the Bear Run Continuous PM10 Sampler Data 

Monthly Review Log and the Bear Run Meteorological Monitoring Program Monthly Data 

Review Log.  These forms are contained in Appendix A.   

 

The meteorological data will be processed and reviewed a second time.  The data processing 

steps and reviews will be documented in the Meteorological Data Processing Log.  If edits are 

made, a review of the data files will again be completed and documented on the 

Meteorological Data Processing Log.  The data review and validation process is detailed in 

the Data Validation and Analysis procedure contained in Appendix A. 

 

Particulate Data Calculations 

Particulate monitoring accuracy calculations will be determined based on results from the 

audits.  The percent difference between sampler flow and audit flow will be calculated using 

equations found on the audit and calibration worksheets.  These worksheets are included in 

Appendix A. 

 

Particulate monitoring precision statistics will be determined based on the collocated sampler 

data.  The following will be calculated on a quarterly basis using guidance from 40 CFR 58, 

Appendix B, 7-1-05 edition. 

• Percent difference 

• Average percent difference 

• Standard deviation 

• Upper and lower 95% confidence intervals / probability limits 
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These calculations will only be performed when the PM10 collocated concentrations are above 

15 µg/std.m3.  The calculations for the precision and accuracy of the particulate air quality 

parameters are below. 

 

Percent difference: 

• ( ) 100
2XY

XYd
ii

ii
i ×

+
−

=  

 

Where di is the percent difference, Yi  is the concentration measured from the collocated 

sampler, and Xi is the concentration measured from the primary sampler. 

 

Average percent difference: 
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Where dj is the average percent difference, n is the number of collocated samples during the 

quarter, and di is the percent difference calculated above.   

 

Standard deviation: 
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Where Sj is the standard deviation, n is the number of collocated samples during the quarter, 

and di is the percent difference. 

 

• Upper and lower 95% probability limits: 

Upper 95 Percent Probability Limit ( )2S96.1d jj ×+=  

Lower 95 Percent Probability Limit ( )2S96.1d jj ×−=  

 

Where dj is the average percent difference and Sj is the standard deviation. 
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D2   VALIDATION AND VERIFICATION METHODS 
 

D2.1  Particulate Data 

Data validation is the review process to screen data for anomalies and possible errors.  

Detailed data review, validation, and verification requirements will be in accordance with the 

Quality Assurance Handbook for Air Pollution Measurement Systems, Volume II, US 

Environmental Protection Agency, EPA-454/B-08-003, December 2008. 

 

Validation criteria include the quality control elements of site checklists, calibrations (air 

quality parameters), air quality instrument precision checks, and independent performance 

audits completed during the monitoring period.  Any air quality data that does not meet the 

criteria specified in the QAPP will be invalidated.   

 

Data files will be downloaded at least three times per week into a specified file directory on 

the base computer hard drive.  Two identical files will be stored, one into a raw data directory, 

which may not be edited, and one into a validated directory, which may be edited.  The raw 

data directory serves as permanent record of all original monitoring data. 

 

Initial data validation will consist of the following: 

 • Visual review of raw data.    

 • Initial screening of raw data for anomalies. 

 • Checking for flags. 

 • Verifying that data are in the expected range. 

 

Intermediate data validation will consist of the following: 

 • Processing data and reviewing output logs for out-of-range data and data not meeting 

project-specified validation criteria. 

 • Entering validation codes for missing data, calibrations, audits, automatic QC checks, 

and manual QC checks. 

 • Verify that each hourly data value consists of 45 minutes or more of data. 
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Final data validation will consist of the following: 

 • Generating monthly data tables by parameter, which will be independently reviewed by 

a person not involved with the processing of the data set. 

 • Correction of the data set, if necessary, based on the independent review. 

 • Review of corrections by the independent reviewer. 

 

D2.2  Meteorological Data 

Data validation is the review process to screen data for anomalies and possible errors.  

Problems noted by the data processor, data values noted by the computer processing program 

as being outside the acceptable ranges (outliers), periods (of several hours or longer) where 

one or more parameters are nearly constant, or any other data validation issues noted will be 

investigated immediately.  The data processing technician will examine the raw data for the 

15-minute time periods, and if applicable, compare the site data to the regional data for the 

same time periods.  The data processing technician will investigate whether maintenance, 

repairs, calibrations, or audits occurred during the time period of interest or whether any 

unusual activities were nearby that may have impacted data readings.  

 

The air quality data manager will be consulted as necessary for a final determination of the 

data validity.  The validation criterion for all monitoring data is that each hourly data average 

must represent at least 45 minutes of valid data.   

 

The quality of the meteorological data will be validated based on the results of the initial 

acceptance tests and any independent performance audits or calibrations completed during the 

monitoring period.   

 

Validation of data will be in accordance with Section 0 of the Quality Assurance Handbook 

for Air Pollution Measurement Systems, Volume IV, Version 2.0 (Final), US Environmental 

Protection Agency, EPA-454/B-08-002, March 2008. 
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D3   RECONCILIATION WITH USER REQUIREMENTS 

 

This QAPP describes a study to characterize the air quality of the Bear Run Mine area.  

Procedures and requirements for monitoring equipment procurement, sampler siting, data 

collection, quality assurance and quality control, and reporting are described.  Air quality data 

will be collected to characterize current conditions at the site.  The procedures described 

herein will ensure that the project objectives are satisfied and the data collected are suitable 

per regulatory requirements.  Data and statistical evaluations have been discussed in the 

applicable sections throughout the QAPP.  Any data use limitations will be discussed in the 

monthly data reports.   

 

Adhering to these QAPP procedures will ensure that the data will be of acceptable accuracy, 

precision, and completeness.  Data collected are expected to provide a true representation of 

the air quality conditions that exist at the Bear Run Mine location and meet the project goals 

specified in Section A5. 
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Appendix A-3 

Standard Operating Procedures and Forms – FRM PM10 Sampler 





























































 Procedure No. P-0001BR 
 Revision No. Original 
 Date 5/12 
 Page 1 of 2 
 
 

 

SITE CHECK PROCEDURE 
 

1.0  Introduction 
 
Monitoring sites are now often set up so that data are retrieved via cellular or satellite phone, radio 
telemetry, or other means on a daily or more frequent basis.  This reduces the burden of frequent site 
visits.  For this project, site checks will be scheduled every week to two weeks, depending on the site.  
The site inspection will include checking the physical integrity of the monitoring instrumentation and that 
the monitoring instrumentation is positioned as installed.   
 
Site checks are part of the quality control process showing that the system is operating properly.  
Therefore, it is important that the site operator follows the operations procedures, completes the proper 
documentation, and promptly forwards a copy of all documents to the air monitoring project manager. 
 
The primary documentation for the monitoring station site checks and site visits is the Site Check 
Procedure and Site Check Forms.  The purpose of this procedure and form is to provide a checklist of 
the tasks that need to be performed and to document the current operating conditions. 
 
2.0  Site Check Tasks 
 
Using the site-specific Site Check Form, perform the following tasks each time a monitoring station is 
visited.  Each Site Check Form should be completed as per instructions listed on the document.  Note 
that air quality and meteorological data are collected in local standard time.  Hence, times listed on the 
Site Check Forms should be noted in local standard time.  
 
A. Site Entry - Inspection of Site Area 
Upon reaching the site, inspect the premises.  Check to see if the meteorological instrumentation, air 
samples, enclosures, fence, and tower are secure and appear normal.   
 
B. Inspection and Checks of the BAM FEM PM10 Instrumentation  
Inspect the BAM.  Complete the checks listed on the Site Check Form.  If any deficiencies are 
observed, the air monitoring project manager is to be notified immediately. 
 
C. Inspection of Tisch FRM PM10 Sampler (for site with FRM sampler) 
Inspect the Tisch PM10 sampler.  If any deficiencies are observed, the air monitoring project manager is 
to be notified immediately. 
 
D. Meteorological Instrumentation Checks – Visual Inspection (for site with meteorological tower) 
Using the appropriate site-specific Site Check Form, inspect the monitoring instrumentation.  If any 
deficiencies are observed, the air monitoring project manager is to be notified immediately. 
 
E. Data Logger Check (for site with meteorological tower) 
Verify data logger is working and indicates the correct year, date, and time (in standard time).  To read 
the date and time, press ENTER to light up the display.  Check that the data logger voltage is greater 
than 11.5 VDC.  
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F. Comparison of Observed Meteorological Conditions to Measured Values 
 (for site with meteorological tower) 
 
Prior to reading the current meteorological values, perform the following tasks: 
   
Estimate wind speed, wind direction, and ambient temperature and record in the “Estimated Value” 
column.  Next, record the instantaneous data values measured by the data logger.  To reach the 
instantaneous data values from the initial display, select DATA and press ENTER, then select REAL 
TIME TABLES and press ENTER; select PUBLIC and press ENTER to see current readings. 
 
Compare observed meteorological conditions with values given by the data acquisition instrumentation 
at the site.  Are the observed values and the data logger measurements comparable (reasonably close) 
for each parameter?   
   
If not, make note in the Comments section of the Site Check Form and immediately contact the air 
monitoring project manager. 
 
G. Site Exit 
Before leaving the site 
 • complete the Site Check Form, 
 • secure the enclosure(s),  
 • secure the site, and   
 • lock the fence gate. 
 
3.0  Site Check Follow-Up 
 
If any Site Check Form item is checked “NO,” if any deficiencies are observed, or if the site technician 
has any concerns, the air monitoring project manager is to be notified immediately. 
 
The completed Site Check Forms and any other completed documentation are to be submitted to the 
air monitoring project manager on a regular basis for review. 
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McVEHIL-MONNETT ASSOCIATES 

SITE CHECK FORM 
BAM & FRM MONITORING STATION 

 
 
PROJECT:                 Bear Run   SITE NAME:       (1)           
  

Technician Name:  ______________________________________________ 

Date:  _____________________________              Time Arrived On Site:  ________________ CST 
 
Please explain all irregularities or problems in the Comments section. 
   
SITE ENTRY 
YES   NO   N/A 
___   ___   ___  1. Fence secure and gate locked? 
___   ___   ___  2. BAM-1020 enclosure secure upon arrival?  
___   ___   ___  3.   Cell phone antenna pointed in correct direction? 
___   ___   ___  4. Tisch FRM PM10 sampler secure and intact upon arrival?  
 

BAM-1020 CHECKS 
Monitor operating and in “Operate” mode with “Status” reading _______________. 
 

   Actual    BAM-1020     
Date          
Time (CST)      
Filter Tape Needs Changing? (Yes/No)  ______________ 
 

Enter the Normal Screen mode and record the following. 
Last C*         
Last m            
Flow         
Ambient Pressure (mm Hg)       
* (if C = 0.985 ±0.010, notify the air monitoring project manager immediately) 

 

SITE EXIT  
YES   NO    
___  ___   1. Tisch programmed for scheduled 1-in-6 day sampling run? 
___  ___   2. Set BAM display to Main Menu by hitting Exit key as necessary. 
___  ___   3. BAM-1020 and data logger enclosures closed and secure? 
___  ___   4. Date / Time Out:  ____________/___________ CST 
 
Comments:      
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McVEHIL-MONNETT ASSOCIATES 

SITE CHECK FORM 
BAM MONITORING STATION 

 
 
PROJECT:                 Bear Run   SITE NAME:       (2)           
  

Technician Name:  ______________________________________________ 

Date:  _____________________________              Time Arrived On Site:  ________________ CST 
 
Please explain all irregularities or problems in the Comments section. 
   

SITE ENTRY 

YES   NO   N/A 

___   ___   ___  1. Fence secure and gate locked? 

___   ___   ___  2. BAM-1020 enclosure secure upon arrival?  

___   ___   ___  3.   Cell phone antenna pointed in correct direction? 
 

BAM-1020 CHECKS 

Monitor operating and in “Operate” mode with “Status” reading _______________. 
 

   Actual    BAM-1020     

Date          

Time (CST)      

Filter Tape Needs to be Changed? (Yes/No)  ______________ 

 

Enter the Normal Screen mode and record the following. 

Last C*         

Last m            

Flow         

Ambient Pressure (mm Hg)       

* (if C = 0.985 ±0.010, notify the air monitoring project manager immediately) 
 

SITE EXIT  
YES   NO    

___  ___   1. Set BAM display to Main Menu by hitting Exit key as necessary. 

___  ___   2. BAM-1020 and data logger enclosures closed and secure? 
___  ___   3. Date / Time Out:  ____________/___________ CST 
 
Comments:      
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McVEHIL-MONNETT ASSOCIATES 

 

SITE CHECK FORM 
METEOROLOGICAL & BAM MONITORING STATION 

 
 
PROJECT:                 Bear Run   SITE NAME:       (3)           
  

Technician Name:  ______________________________________________ 

Date:  _____________________________________________ 

Time Arrived On Site:  ________________ CST 
 
Please explain all irregularities or problems in the Comments section. 
   

SITE ENTRY 

YES   NO   N/A 

___   ___   ___  1. Fence secure and gate locked? 

___   ___   ___  2. Tower intact and vertical?  Guy wires okay?  

___   ___   ___  3.   Cell phone antenna pointed in correct direction? 

___   ___   ___  4. BAM-1020 enclosure secure upon arrival? 

___   ___   ___  5. Data logger enclosure secure upon arrival? 

 

METEOROLOGICAL INSTRUMENTATION CHECKS 

YES  NO   N/A 
___   ___   ___   1. Horizontal wind speed propeller spinning freely?  All 4 propeller blades intact?   
___   ___   ___   2. Wind direction vane intact and moving freely? 
___   ___   ___   3. Temperature radiation shield intact and appears normal? 
___   ___   ___   4. Radiation shield fans working? 
___   ___   ___   5. Precipitation gauge appears normal? 
___   ___   ___   5. Signal cables attached and appear okay? 

                  
DATA LOGGER CHECK      
 
To read the date and time, press ENTER to light up the display. 
  
               Actual            Data Logger   
Month, Day, Year           
Time (CST)      

 
___   ___       1. Is the CR1000 data logger scanning data properly (every second)? 
Yes    No          (if not, note in Comments section below) 
___   ___       1. Does the CR1000 data logger indicate the correct year, day of year, and time? 
Yes    No  (if not, reset to the correct value and note changes in Comments section below). 
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McVEHIL-MONNETT ASSOCIATES 

COMPARISON OF OBSERVED VALUES TO VALUES MEASURED BY DATA LOGGER 
 
From the initial display, select DATA and press ENTER, then select REAL TIME TABLES and press ENTER, 

select PUBLIC and press ENTER to see current readings. 
  
      Estimated        Data Logger           
Parameter (Observed) Value                  Reading  
Horizontal Wind Speed (mph)              
Wind Direction (deg)           
Temperature @ 2-meters (°F)          
Barometric Pressure         
Battery Voltage (VDC)        > 11.5         
  
___   ___       2. Does the CR1000 data logger indicate reasonable values for each parameter? 
Yes    No  (if not, make note in Comments section below and immediately contact the air 

monitoring project manager). 
 

BAM-1020 CHECKS 

Monitor operating and in “Operate” mode with “Status” reading _______________. 
 

   Actual    BAM-1020     
Date          

Time (CST)      

Filter Tape Needs Changing? (Yes/No)  ______________ 

 

Enter the Normal Screen mode and record the following. 

Last C*         

Last m            

Flow         

Ambient Pressure (mm Hg)       

* (if C = 0.985 ±0.010, notify the air monitoring project manager immediately) 
 

SITE EXIT  
YES   NO    

___  ___   1. Set CR1000 keyboard display to main screen by hitting ESC key numerous times. 

___  ___   2. Set BAM display to Main Menu by hitting Exit key as necessary. 

___  ___   3. BAM-1020 and data logger enclosures closed and secure? 
___  ___   4. Date / Time Out:  ____________/___________ CST 
 
Comments:      
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 CHAIN OF CUSTODY & SHIPMENT OF SAMPLES 
 

1.0 INTRODUCTION 
 

The process of shipping air quality samples begins with the proper collection and labeling of 
exposed filter samples and associated documentation.  For PM10 samples, an Air Quality Chain of 
Custody Record (F0003.1) is to be completed listing the filter number, sample date, and analysis 
requested.  The purpose of the Chain of Custody Record is to provide documentation on the 
handling of samples from the time they are collected until they are received by the laboratory and to 
provide the laboratory with analysis instructions. 
 

1.1 Shipment Schedule 
 
Samples for analysis will be shipped to the laboratory monthly or more frequently. 
 

1.2 Shipping Containers 
 

Each PM10 filter sample will be stored in a manila folder inserted in a sealed plastic bag.  The 
bagged filter samples will be shipped in rigid containers, such as a sturdy cardboard container.  PM10 
filter samples, along with an Air Quality Chain of Custody Record, are to be shipped to McVehil-
Monnett Associates at the address provided in Section 3 of this procedure. 
 

2.0 CHAIN OF CUSTODY RECORD 
 

To establish the records necessary to trace data and documentation possession from the time of 
shipment to the receipt at the laboratory, a Chain of Custody Record shall be completed and 
accompany every shipment of data and documentation. 
 
The Chain of Custody Record shall contain the following minimum information: 
 

 -project name, 
 -filter number and sample ID, 

-sample date, 
 -analysis requested, and 
 -signatures of people involved in the chain of possession. 

 
Each person in custody of the data and documentation shall sign the Chain of Custody Record.  The 
data and documentation shall not be left unattended unless placed in a secured container sealed 
with custody seals with the Chain of Custody Record inside the container. 
 

3.0 DATA SHIPMENT 
 

All packages will be shipped by registered delivery or hand carried by project personnel.  PM10 
samples are to be sent to the Air Quality Project Management office at the following address: 
 
  McVehil-Monnett Associates, Inc. 
  Data Analysis Coordinator 
  44 Inverness Drive East 
  Bldg. C,  
  Englewood, CO  80112 
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BEAR RUN CONTINUOUS PM10 SAMPLER DATA 

MONTHLY REVIEW LOG 
 

Year:  ______________              Month: ________________ 
 

Site __________________________________ 

DATE Period of Data Reviewed 
By Data 

Representative 
& Complete 

Flags?  List, if any 
Highest hrly  

[X] 
(µg/act.m3) # 

Highest 
 24-hr [X] 

(µg/act.m3) # 

Corr.* 
Action? 

(Yes/No) 
        

        
        
        
        
        
        
        
        
        
        
        
        
        
        
        

           * If Yes, note details below.   
            # If PM10 concentrations are above 150 µg/m3 for an hourly average or 100 µg/m3 for a 24-hour average, notify air monitoring supervisor immediately. 
 
 Date/Comments: 

    
   
   
   
   





























     
     

2012 Ambient Particulate Monitoring Schedule 
 
 
    
Legend: □ = 1-in-6 day sample schedule    □  &  □  = 1-in-3 day sample schedule 

 
 

 
 

                                                                           

 
January  February    March 

 
 
April   May    June 

 
 
July   August    September 

 
 
October  November    December  

Su Mo Tu We Th Fr Sa 
    1 2 3 

4 5 6 7 8 9 10 
11 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30 31 

Su Mo Tu We Th Fr Sa 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31     

Su Mo Tu We Th Fr Sa 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30      

Su Mo Tu We Th Fr Sa 
  1 2 3 4 5 
6 7 8 9 10 11 12 

13 14 15 16 17 18 19 
20 21 22 23 24 25 26 
27 28 29 30 31 

Su Mo Tu We Th Fr Sa 
     1 2 

3 4 5 6 7 8 9 
10 11 12 13 14 15 16 
17 18 19 20 21 22 23 
24 25 26 27 28 29 30 

Su Mo Tu We Th Fr Sa 
1 2 3 4 5 6 7 
8 9 10 11 12 13 14 

15 16 17 18 19 20 21 
22 23 24 25 26 27 28 
29 30 31     

Su Mo Tu We Th Fr Sa 
   1 2 3 4 

5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 

Su Mo Tu We Th Fr Sa 
   1 2 3 4 

5 6 7 8 9 10 11 
12 13 14 15 16 17 18 
19 20 21 22 23 24 25 
26 27 28 29 30 31 

Su Mo Tu We Th Fr Sa 
      1 

2 3 4 5 6 7 8 
9 10 11 12 13 14 15 

16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30       

Su Mo Tu We Th Fr Sa 
      1 

2 3 4 5 6 7 8 
9 10 11 12 13 14 15 

16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 31      

Su Mo Tu We Th Fr Sa 
    1 2 3 

4 5 6 7 8 9 10 
11 12 13 14 15 16 17 
18 19 20 21 22 23 24 
25 26 27 28 29 30  

Su Mo Tu We Th Fr Sa 
 1 2 3 4 5 6 

7 8 9 10 11 12 13 
14 15 16 17 18 19 20 
21 22 23 24 25 26 27 
28 29 30 31    

McVehil-Monnett Associates, Inc. 
44 Inverness Drive East 
Englewood, Colorado 80112 
(303) 790-1332 
mcvehil-monnett.com




